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Abstract: This paper examines the relationship between infrastructure investment activity, capital
market development, the role of public institutions and economic development in the Asia Pacific.
It adopts a review approach drawing on empirical evidence over recent decades. Infrastructure is
shown to be an important asset class playing a central role in a nation’s output, growth, productivity
and microeconomic performance. Infrastructure investment also requires investment and predictions
of a widening gap in the future supply of infrastructure in the Asia Pacific will require new forms
of capital from both traditional and new sources including wider use of private participation,
institutional investment, asset recycling and revenue bonds. Capital market development is also
necessary to raise long-term local currency finance and evidence suggests that progress with regional
capital market integration is slow and a continuing reform agenda is required. The dividend for
regional countries is the prospect of higher levels of economic growth with infrastructure investment,
capital market development, and foreign direct investment shown to have a strong and positive
association with growth. A crucial link in this association identified in the review is the part played by
national and regional institutions in improving the efficiency with which infrastructure is managed
and providing promising ground for further research where the importance of these links can be
researched in greater depth.
Keywords: infrastructure; capital markets; economic growth
JEL Classification: E44; H54; O43
1. Introduction
Rutherford [1] describes infrastructure as the networks, assets and services that facilitate economic
and social activity in the economy. In economic terms, infrastructure refers to fixed and durable
assets such as plant, equipment, buildings and civil works that provide the productive framework of
an economy. Economic infrastructure is major asset class in most countries and possesses a number of
unique investment and financing characteristics:
• Assets are long lived, capital-intensive, site and use specific
• Assets form part of complex supply chains and in the energy, transport and telecommunications
sectors, attract a high level of private sector participation
• Revenue is generally stable, indexed and in the utilities sector, demand is generally characterised
by low elasticity
• Private investment is highly leveraged with long-term, limited-recourse loans or bonds
• Projects may be subject to limited competition but pricing is regulated, Regan [2].
Public infrastructure generates a number of positive externalities that increase a country’s
productive capacity, output and growth. It accounts for a significant proportion of the nation’s capital
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stock with implications for capital deepening, productivity performance, greater diversification in
trade and reduced transaction costs. Infrastructure output and pricing is an input for most other sectors
of the economy with consequential impacts for the cost structures of other industries and the efficiency
of cross-sector supply chains. Studies suggest that infrastructure makes a significant contribution to
a country’s gross value added, growth and gross operating surplus, Deole and Gallaa [3]; Pereira and
Andraz [4]. As an asset class, infrastructure returns disclose a low correlation with other asset classes
and leading economic variables such as interest rates, investment, employment, economic growth and
exchange rate indicators, Weber and Alfen [5], and offers an opportunity for diversification in mixed
asset portfolios, Peng and Newell [6]. Infrastructure improves connectivity, lowers transaction costs
and fosters the development of production networks and cross-border supply chains. Infrastructure
has contributed to the region’s emergence as the fastest-growing regional economy in the world,
Bhattacharyay [7].
In global industrialised economies, infrastructure investment is presently in the range 3.0%–3.9%
GDP, McKinsey [8]; Harrison [9], although high capital intensity means that around half of all
new investment is accounted for by capital retirements or real depreciation of existing capital stock
although this varies with the capital intensity, Berlemann and Wesselhoft [10]; Australian Bureau of
Statistics [11]. In recent years, public investment in industrialised economies has increased for social
infrastructure assets such as health, education, corrective services and urban transport in the medium
to high-income countries, and inter-regional transport, energy, water and destination transport services
such as ports and airports in medium income countries. Data for developing countries indicates
most public and private investment is concentrated in the energy, resources and transport sectors
and exhibits lower average asset age and capital write-downs than for industrialised economies,
Mackenzie [12]; Project Finance International [13]. In developing countries, demand drivers include
population growth and rapid urbanisation which requires higher levels of infrastructure investment
in energy (electricity, oil and gas), roads, ports, rail and urban transport, water and sanitation
services, PricewaterhouseCoopers [14]. In the Asia Pacific, public infrastructure investment in the
period 2010–2014 was highest in China (22.5% of gross domestic product or GDP), Malaysia (10.5%),
India (7.5%), Canada and Australia (6%), New Zealand (5%), and Korea (4%) although recent data
indicates regional average investment levels around 8% of GDP, Ding, Lam and Peiris [15]; Chong and
Poole [16]; McKinsey [8].
Infrastructure forms part of complex supply chains and requires long-term planning and financing
strategies. In most Asian Pacific countries, the demand for replacement and new infrastructure
exceeds the financial capacity of most governments to provide especially in low-income countries
with a limited revenue base, high rates of urbanisation and high-levels of congestion in towns and
cities. A combination of current account constraints, global borrowing limits and sub-investment grade
credit ratings constrain significant new investment in infrastructure services in the foreseeable future,
Bhattacharyay [17]. The challenge for Asia Pacific governments is meeting growing demand for services
using a combination of traditional and alternative financing methods and providing appropriate
intermediation pathways for high domestic savings. McKinsey [8] estimates global infrastructure needs
of USD57 trillion between 2013 and 2030, equivalent to around 3% of gross domestic product (GDP)
annually. The greatest requirements are in the sectors of energy, water supplies and transport services
including ports, roads and railways. Regional estimates of the infrastructure investment gap suggest
the present global funding deficit is around USD800 billion annually, PricewaterhouseCoopers [14].
The objective of this paper is to identify the relationship between capital markets, investment
in infrastructure and economic growth in the Asia Pacific region drawing on recent literature on
these subjects. The paper is organized as follows. The introduction examines the characteristics of
infrastructure as an asset class and Section 2 identifies methods to finance regional infrastructure
requirements over the next 20 years. Section 3 reviews the literature that explains the association
between infrastructure investment and economic growth. Section 4 considers capital markets in the
region and initiatives for capital market development, integration and the standardization of market
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rules. Section 5 examines the relationship between capital market development and economic growth.
The conclusion attempts to summarize the findings of each part and identify future directions for
this research.
2. Infrastructure and Its Financing
In developing and transition economies, government provides around 70% of infrastructure
mostly in the form of public goods, International Monetary Fund (IMF) [18]. Most infrastructure is
financed by government which is increasingly difficult to sustain in the medium term with expectations
that global economies are expected to converge at an average 3% GDP in 2020 which is insufficient
to make progress with the shortfall in investment that has accrued over the past decade, Standard
and Poor’s [19]. For developing countries, the problem is exacerbated by changes to prudential rules
that are being introduced to the banking system over the period to 2019 (Basel III), Asian Bankers
Association [20]. The changes apply new liquidity and capital adequacy requirements that limit the
capacity of the banks to provide limited recourse and long-term loans.
The options for government to finance infrastructure investment include the reordering of budget
allocations, by privatizing state business enterprises, raising taxes, or with borrowings either directly
or through the agency of government business enterprises.
2.1. Budget Reallocation
Government may reorder appropriations from the budget and forward estimates to meet the
investment needs of the day, Productivity Commission [21]; Chong and Poole [16]. Funding for public
works is volatile with frequent cutbacks and delays in funding common, Productivity Commission [21].
There are several causes including mid-cycle mini-budgets, budget review by parliamentary
expenditure review committees, pressure from international agencies on fiscal deficits, electoral cycles
and change in government. In federal jurisdictions, vertical fiscal imbalance may lead to unsustainable
programming of public works with central government budget cutbacks to provincial and municipal
governments responsible for most infrastructure delivery.
A short-term approach to funding infrastructure projects and budget reallocation may come at
a high price if it impedes long-term planning or is made for political reasons without formal planning
and evaluation such as benefit-cost analysis or a business case which are commonly cited as best
practice infrastructure procurement, Regan Smith and Love [22]. Budget and economic planning
processes, accounting and reporting practices, and governance standards vary between countries
although most governments order public spending to a three or five-year plan or set of forward
estimates. Budget appropriations are mostly funded from general taxation or public borrowings both
of which may attract varying levels of deadweight costs. Reordering budget priorities creates an
opportunity cost generally measured using social time preference and social opportunity cost methods
requiring comparative analysis of the social return of undertaking one project at the expense of another,
Chan et al. [23]. Short-term changes in budgetary settings also contribute to inefficiencies measured at
an average 27% of public capital spending in developing countries, Abiad, Furceri, and Topalova [24].
Reallocation of budgets in developing and emerging economies also creates investment shocks
that have been shown to lower capital productivity and efficiency, IMF [18]. Short-term changes to
public spending programs have also been shown to increase risk at the project level with the National
Audit Office in the United Kingdom adjusting benchmarks to recognize delay and cost increases when
project funding is suspended during the implementation phase of long-term projects, National Audit
Office [25].
2.2. Privatization
A common practice in the 1980s in many Asia-Pacific nations was the sale of stock in existing
government business enterprises (GBEs) either by trade sale, or initial public offerings (IPOs)
on a securities exchange. The early privatized assets were high-value stand-alone corporations
Int. J. Financial Stud. 2017, 5, 5 4 of 28
with an established trading history that were readily bankable deals attracting wide interest from
multinational trading corporations, institutional investors and both domestic and international
investors. In many Asia Pacific countries, early GBE disposals included state-owned banks, insurance
companies, telecommunication and information service companies, ports and energy generators,
Megginson (pp. 14–21, [26]). A second phase of privatizations took place in the 1990’s based on trade
sales and a small number of IPOs, Reserve Bank of Australia [27]. By 2001, privatizations had raised
USD1.5 tn for global governments although through the 2000s, readily saleable assets were becoming
much harder to find, Megginson [26].
A third phase of privatization or asset recycling is taking place at the present time whereby
government sells assets to meet the cost of new investment or enters into a long-term lease of
a mature income-producing infrastructure to finance the construction of new assets. The assets
must be financially viable to buyers and may require subsidies or other forms of ongoing support
during early years’ of operation, Australian Government [28]. Recycled assets include tolled bridges,
roads and tunnels, airports, electricity generation and transmission facilities, defence support
establishments, ports, and commercial property portfolios. Unlike the enterprise disposals that
preceded it, asset recycling offers a sustainable means of raising additional capital for infrastructure
reinvestment with full reversion to the state on expiry of the lease. Nevertheless, privatisation as
a source of capital is a diminishing option for government particularly in Asia where few viable and
attractive public assets remain to be sold.
2.3. Raising Taxes
Consolidated revenue provides the basis of most state appropriations to infrastructure spending
and may take the form of higher direct and indirect taxes with economy-wide effect, the raising of
a tax or levy by sub-national government with limited jurisdiction, and the imposition of local area
and user charges. New taxes to finance infrastructure has several disadvantages. First, taxes are costly
to collect and administer, and create induced effects such as tax avoidance behaviors. Taxes also bear
significant deadweight costs, which in economic terms, may exceed the net proceeds of the measure,
Regan [29]. Second, increasing taxes has been shown to have a negative impact on regional savings
and economic growth and may distort economic decision-making and create perverse incentives,
Chan et al. (p. 53, [23]), although the extent of this depends on the purpose of the tax and whether
or not the tax is applied to consumption or income, Helms [30]. Third, the discriminatory taxation
of specific communities or users encounters the Pareto optimality problem and a number of equity
and welfare distortions, the more important being the affordability of the tax for lower income groups,
Regan (pp. 26–27, [29]).
The ratio of taxation to GDP in developed economies in 2015 averaged 0.42 while the Asia Pacific
averaged 0.20 of which around 71% were income taxes, OECD Statistics [31]; Martinez-Vazques [32].
While there are differences between countries, data suggest that low income economies (Myanmar (0.13),
Cambodia (0.05), Indonesia (0.15), Thailand (0.17) and the Philippines 0.12) have a lower tax base than
the average for higher income countries in the region. Taxation to provide infrastructure investment is
neither a feasible or sustainable option for governments with a low tax base or those with constitutional
impediments that create vertical fiscal imbalance between the levels of government.
2.4. Public Debt
Public debt is a major source of infrastructure investment and may take the form of
general-purpose public borrowings, loans under official development agency assistance and the
sale of conventional, revenue or tax-advantaged bonds. In the Asia Pacific, the events of 2007–2008
led to an increase in fiscal deficits and public debt between 2006 and 2014. In 2014, the average public
debt of many Asia Pacific countries exceeded their 2007–2014 external debt average in GDP terms,
International Monetary Fund [33,34]. Regional economies experiencing significant growth in gross
public debt included Australia, New Zealand, Japan, China, Malaysia, Korea, Vietnam, Singapore and
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Taiwan, International Monetary Fund [35]. See Table 1. A concurrent problem was growth in budget
deficits over this period with implications for sovereign credit ratings over the longer term and the
risk of higher interest rates for offshore borrowing. Deficits and public debt may be a limited option
for government infrastructure spending over the medium term.
Public debt in Asia Pacific countries makes wide use of local currency bond issues using domestic
and regional bond markets which reduces reliance on offshore borrowings and foreign currency
exchange risks. The Asian Bond Market continues to grow with a 5% quarter-on-quarter increase in
issues in 2015. Public bonds accounted for 96.7% of the Asian Bond Market, ADB (p. 5, [36]). In Asia,
several nations grant tax exemptions for interest income received by residents with concessional income
and withholding taxes applying to corporations and non-resident institutional investors, ADB [37].
The rapid growth of the middle class in Asia over the past 20 years and high domestic savings provide
a ready source of capital intermediated through local capital markets.
Table 1. Public Debt, Asia Pacific, 2007–2013.
GDP % 2007 2008 2009 2010 2011 2012 2013 Av.
Australia 4.9 4.6 2.9 3.0 4.4 3.5 3.5 3.8
Brunei 2.1 1.5 3.0 4.6 6.5 4.5 4.9 3.9
Cambodia 1.6 1.8 0.9 2.0 2.3 2.3 2.6 1.9
China 4.8 4.1 3.3 4.5 4.4 3.5 3.7 4.0
Hong Kong SAR 29.4 30.6 25.4 36.2 38.7 28.5 27.9 31.0
Indonesia 1.6 1.8 0.9 2.0 2.3 2.3 2.6 1.9
Japan 0.5 0.5 0.2 0.1 0.0 0.0 0.2 0.2
Korea (Rep.) 0.8 1.1 1.0 0.9 0.8 0.8 1.0 0.9
Malaysia 4.7 3.3 0.1 4.3 5.1 3.1 3.6 3.5
Mongolia 8.8 15.0 13.6 23.5 45.3 36.2 17.1 22.8
Myanmar 0.0 0.0 0.0 0.0 0.0 1.7 3.6 0.8
New Zealand 3.2 2.0 0.0 0.9 0.8 2.1 -0.3 1.2
Philippines 2.0 0.8 1.2 0.5 0.9 1.3 1.4 1.2
Singapore 26.5 6.3 12.4 23.3 17.4 19.5 21.4 18.1
Taipei 1.9 1.3 0.7 0.6 -0.4 0.6 0.7 0.8
Thailand 4.3 2.9 1.7 2.7 0.7 3.2 3.4 2.7
Vietnam 8.7 9.7 7.2 6.9 5.5 5.4 5.2 6.9
Source: ADB (p. 286, [37]).
Public debt attracts deadweight costs, may crowd out private actors particularly in immature
capital markets, and lead to higher interest costs, Agca and Celasun [38]. Public debt also places
pressure on sovereign credit ratings, domestic interest rates and may divert investment away from
higher-yielding private investment, Regan (pp. 31–32, [29]). While an increase in budget deficits and
public debt in Asia Pacific countries is modest compared with other regions, there is a need for regional
governments to wind back deficits to longer-term benchmark levels and undertake fiscal consolidation
to build greater resilience against the risk of future economic shocks.
2.5. Tax-Exempt Bonds
Tax-exempt bonds are interest bearing redeemable securities issued by government for specific
national interest projects or general infrastructure purposes, form part of the government’s capital
budget for infrastructure spending and are accounted as a liability of the government, Ang, Bhansali
and Xing [39]; Marlow [40]. Several countries in the region grant tax exemptions on income receipts
from all state bond issues including Malaysia and China, ADB [37]. Tax-exempt bonds are attractive to
portfolio investors seeking high post-tax returns and high-income jurisdictions but less so in medium
and low-income countries with a low tax revenue base.
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2.6. Revenue Bonds
An alternative infrastructure financing method is the issue of project-specific revenue bonds to
finance new investment in landmark assets such as ports, national highways, electricity generation,
water and sewage management, airports and rail transport. Revenue bonds provide finance that is
designed to meet project cash flows and frequently use long-dated maturities, interest rates matched
to the risk profile of the project and various currency denominations. Revenue bonds may be issued
by the project company or government business enterprise on terms that limit bondholder’s recourse
to the assets and contracts being financed. To enhance the investment attractiveness of revenue bonds,
yield may be fixed and supported by government guarantee, a revenue subsidy or a guarantee of
redemption. Revenue bonds may be offered in tranches with various maturities, local and foreign
currencies, various maturities, and with options to convert to equity at a future date. Revenue bonds
have been widely used by private companies to finance infrastructure in the United States, Europe,
Canada and Australia. Unlike private firm issues, public revenue bonds may not require independent
credit ratings but rely on sovereign ratings held by national and provincial governments and the
revenue support options that are put in place by government. Revenue bonds have not been widely
used in Asia and account for around 13% of private capital raisings for infrastructure, Project Finance
International (PFI) [13].
2.7. Private Finance
The major source of infrastructure capital in the Asia Pacific is project finance arranged by private
consortia bidding for greenfield projects in the energy, transport and resources sectors. Private finance
is arranged by firms under a wide variety of contracting forms, including public private partnerships
(PPPs), build operate transfer (BOT) agreements, and outsourcing and management contracts, Zen and
Regan [41]. The region raised US $260 bn in 2014 and accounted for an average 31% of global project
finance in the 10 years to 2014 with finance provided by international and Asian banks. Finance is
raised by project sponsors and will only affect government balance sheets if state obligations are
supported by guarantees or indemnities, PFI [13].
2.7.1. Private Participation in Infrastructure (PPI)
PPI describes that group of transactions that include divestments or privatization of state-owned
agencies, outsourcing arrangements, greenfield investment in new services, and concessions which
refers to the build own transfer group of contracts which may be delivered under state procurement
policies or as public private partnerships (PPPs) which are delivered under dedicated PPP policies,
Zen and Regan [41]. PPI initiatives are designed to attract private investment and management of new
infrastructure, generally for terms of 35 years or less, or to outsource the management and manage
risks associated with the delivery of state-owned economic and social infrastructure. The economics
of PPI have been shown to be underpinned by a strong incentive framework that sustains efficient
management over long service intervals, the opportunity for government to transfer most risks
associated with construction and operational phases of the project, the capacity of private firms
to introduce service delivery and new technologies and to facilitate technology transfer to local
sub-contracting firms and their workers. PPI may also attract multilateral financial assistance and
contribute to a country’s technological capacity. In recent years, PPI programs have been promoted by
international agencies as an instrument for the delivery of infrastructure services in developing and
transition countries and account for around 7.5% of infrastructure provision mainly to deliver services
in energy, transport and communications, PFI [13].
Private finance increases a nation’s pool of capital for infrastructure investment and introduces
greater rigor to the procurement and operational stages of the project. A combination of private
capital, lender governance, powerful incentives, competitive bidding, risk transfer, innovation and
private management efficiency has contributed to improved procurement outcomes. Welfare returns
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can be preserved if the state exercises control over output pricing and service standards. In the past
decade, design and construction innovation, technology and efficient management have assumed
greater importance in infrastructure procurement with evidence suggesting that PPI is a more efficient
option to traditional procurement methods, delivers assets and services at lower cost, and for projects
providing social services, results in improved service outcomes, Regan, Love and Smith [22].
Infrastructure achieves higher economic and social returns when it forms part of efficient supply
chains in countries with sound public institutions, efficient regulatory policies, sound macroeconomic
management, and supporting the enforceability of contracts, fair and competitive bidding practices
and alternative dispute resolution procedures. Other important complementarities in the association
between infrastructure investment and growth are high external trade, economic openness and liberal
foreign direct investment (FDI) regimes, Agenor [42].
2.7.2. Institutional Investment
Institutional investment in the forms of equity and debt participation by pension funds, sovereign
wealth funds, mutual funds, insurance companies, dedicated infrastructure funds, and portfolio
investors has not played a significant role in global infrastructure development. In 2013, the value of
institutional funds was estimated by the OECD at US $92 tn of which pension funds and insurance
companies each accounted for US $26 tn, public pension funds US $5 tn, and other funds US $7 tn.
Asian institutional investors account for around US $12 tn or 17% of global funds and while the case
for infrastructure as an asset class has been well made out OECD [43]. Asian fund managers have a low
exposure to unlisted infrastructure with an average allocation less than 4% of funds under management
although additional allocation may be directed through equity investment in listed stock, Preqin [44];
OECD [45]. Sovereign wealth funds were estimated at US $6 tn in 2015, Inderst [46]; Sovereign Wealth
Fund Institute [47], of which Asia accounts for US $2.7 tn Preqin [48]. Infrastructure is one of four asset
classes favored by fund managers although the size of investments in both listed and unlisted forms is
relatively small with overall asset allocation around 2% of funds under management, Inderst [46].
Future infrastructure investment by institutional investors may be limited in the medium term
with impediments on both the demand and supply sides of the transaction. Unlisted infrastructure
is a long-term and illiquid equity investment with low returns in the early stages of the project until
revenue builds and the project’s unsystematic risk profile diminishes. Infrastructure debt is generally
syndicated and limited recourse, which is a problem for managers of trust funds and regulations
that cap fund exposure to specific asset classes. Bankable projects are increasingly difficult to finance
in networked industries particularly if risk is high and supply chains are subject to high levels of
state regulation. These factors are evident in project credit ratings which often fail to achieve credit
ratings higher than Standard and Poor’s BBB+ in the absence of take or pay contracts, government or
multilateral agency credit support, Ehlers, Packer and Remolona [49]. In many mature infrastructure
markets such as Britain, Canada, Australia, Europe and the United States, institutional investors hold
around 7.5% of their portfolio in direct and listed equity investments and provide around 2% of debt
financing, Australian Government Future Fund [50]. The evidence suggests that institutional investors
will not assume a greater share of the regional infrastructure market in the medium term.
The funding of infrastructure is a continuing challenge for regional governments with demand
for economic assets and services exceeding the capacity of government to provide. The support of
official development assistance programs, bilateral aid, the financial services provided by multilateral
institutions and private participation is partly bridging the supply gap. The limited availability of
readily bankable projects has constrained access to project finance for sectors other than the transport,
energy and resources sectors. The options for government are partly institutional with capital market
development, long-term infrastructure planning and development of a pipeline of appropriate projects
for private finance will improve certainty in the market. Other market-driven options include asset
recycling, the issue of listed mezzanine and revenue bonds, and the adoption of user pays principles
for transport infrastructure including airports, port facilities and motorways.
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3. Infrastructure Investment and Economic Growth
Infrastructure has been shown to impact a country’s economic performance in a number of ways.
Economic infrastructure contributes to an economy’s productive capacity and output, Calderon and
Serven [51]; Esfahani and Ramirez [52], multifactor productivity and capital deepening, Mas, Maudos,
Perez and Uriel [53]; Pereira and Andraz [4], and generates sustainable multipliers of economic activity,
Paul [54]. Aghion and Jaravel [55] suggest public infrastructure has a positive effect on GDP that is not
restricted to the creation of capital stock via economies of scale but is competition enhancing for the
economy through the agency of network externalities. Infrastructure is also linked to lower private
transaction costs, Baltagi and Pinnoi [56], adds value to exports, North et al [57]; Barwise and Dick [58],
and generates positive social returns, Zhai [59]. Bhattacharyay, (p. 339, [7]) argues that the big factor
behind Asia’s high growth since that late 1980s was rapid infrastructure development that raised
economic efficiency in regional countries, improved connectivity between regional economies and
enhanced East Asian production networks and supply chains. Infrastructure affects many different
industries and needs are determined by contextual factors such as level of urbanization and structure
of the economy and both physical and climatic geography play a significant role with different impacts
between countries at various stages of development. Evidence confirms that investment in transport
services, energy and telecommunications generate highest returns in developing and transitional
economies, Ligthart [60].
The relationship between infrastructure and growth has been difficult to measure with early
studies using a static single-equation production function approach showing excessive returns with
evidence of diminishing returns, differences in effects between industry sectors and subnational
regions over time, and the problem of distinguishing short-term investment multipliers and capital
stock accumulation from long-term growth impacts, Regan [61,62]. The interest in the relationship
between public investment in infrastructure and economic growth commenced with the early work of
Aschaeur [63] who used a production function approach for United States data to identify the elasticity
of output for public capital at between 0.34 to 0.39, implying an annual marginal productivity of
public capital of around 70 cents in the dollar. The production function approach encountered reverse
causation (simultaneity bias) and led to new approaches based on a multivariate static cost function
approach and later, dynamic multivariate vector autoregressive (VAR) settings that took into account
private sector employment, investment and output in addition to public capital. Subsequent research
used financial and physical measures of infrastructure in both developing and developed economies
and used VAR analysis applied to multiple country datasets, Pereira and Andraz [4].
Studies by Warner [64] showed the elasticity of infrastructure investment of 0.11, Everaert and
Heylen [65] 0.31 and Kamps [66] 0.22. The relationship with employment was studied by Pereira
and Roca-Segales [67] who identified a marginal product of private investment with respect to
public investment of 10.2 equating one million Euro with 129 jobs in the long term, Pereira and
Roca-Segales [67]. Similar studies based on European data report long-term effects of 8.1 (230 jobs
per million Euro of expenditure) and marginal product 9.5 corresponding to a rate of return of 15.9%
per annum, Pereira and Andraz [4].
Esfahani and Ramirez [52] found that the impact of infrastructure investment on growth is
substantial when viewed against induced externalities such as the terms of trade, industry structure
and specialization, the spatial distribution of industry and the efficiency of investment. Recent research
by Ganelli and Tervala [68] adopted a New Keynesian general equilibrium model to show the welfare
multipliers of public investment are positive at 0.8 suggesting the welfare gains of public infrastructure
investment if implemented efficiently, could be substantial. Egert, Kozluk and Sutherland [69]
used time series data for OECD countries to establish a positive causal association between
infrastructure investment and growth with the impact greatest for sectors offering economies of
scale, network externalities and competition-enhancing effects, with growth effects strongest in the
telecommunications and energy sectors of the economy, Esfahani and Ramirez [52].
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O’Fallon [70] surveyed the empirical evidence to understand the nature of the relationship
between infrastructure and growth. She found that a correlation existed but encountered the causation
problem common with earlier studies by Aschauer [63] and others. The study suggests infrastructure
should be viewed as complimentary assets that operate in concert with other human and/or physical
capital to contribute to growth. This is consistent with the contemporary view that infrastructure serves
as a catalyst for other growth drivers which include effective institutions and a strong market economy,
Egert, Kozluk and Sutherland [71]; Nijkamp and Poot [72]. However, economies and institutions
change over time suggesting that the relationship between infrastructure and growth is dynamic and
operates in a different way with various levels of development, Regan, Smith and Love [73].
A comprehensive review of the literature examining the economic effects of public infrastructure
can be found in Pereira and Andraz [4]. In the Asia Pacific, the relationship between infrastructure
and growth has been uneven with considerable differences in levels of market and social development,
market structure, urbanisation, incomes and social benefits between regions and countries. Sustained
investment in services that improve the productivity of physical and human resources through
innovation and technological progress will be primary factors in stimulating growth in any society,
Todaro and Smith [74].
Investment in infrastructure is important and so is the efficiency with which it is implemented
and managed. As a component of complex supply chains, infrastructure output has important cost
implications for other industries in the economy as a proxy for efficiency at the project and enterprise
levels. Efficiency is mainly measured as capital and labor productivity and the efficacy of governance
and regulatory frameworks. Institutions play a central role in a developing country’s economic and
social development, and programs to attract private investment in infrastructure are more successful
when supported by effective market-oriented institutions, Rodrik and Subramanian [75]. The term
institution refers to the formal rules by which a nation manages interaction between individuals and
the outside world. Formal institutions are commonly referred to as “the rules of the game” and describe
the organizations, policies and administrative frameworks that govern relations between members
of society. The institutions that support the market economy include the rule of law, property rights,
governance frameworks, an independent judiciary, a central bank, and stable monetary and fiscal
policies, Sala-i-Martin et al. [76]. Market institutions and particularly property rights determine the
incentives and constraints that influence economic actions and permit the state, firms and individuals
to carry out economic activities that generate wealth and allow the market economy to operate with
a reasonable level of confidence and certainty, Acemoglu, Johnson and Robinson [77]; North [78].
Property rights in the form of patents and copyright operate to create monopolies for
entrepreneurs who invest in research and development, which generally supports high early returns
that diminish over time. Recent studies suggest diminishing returns to technology are much greater in
our present technology-driven economies than it was in the past. Property rights also create incentives
to savings and positive returns to investment and evidence indicates they are a primary driver of
savings and capital formation, essential elements of economic development, Baumol, Litan and
Schramm [79]. Acemoglu, Aghion and Zilibotti [80] identified the dynamics of this relationship over
time as a consequence of the transformation of production relationships, the rate of adoption and
imitation of technology, and capacity to manage change. A further factor in the dynamic of this
relationship is the level of a nation’s economic and social development, Regan, Smith and Love [73].
Institution also refers to the informal cultural and social rules and norms adopted by society’s
social and cultural institutions, which refers to custom and tradition, religious and social conventions
and practices. Social institutions contribute to a culturally-embedded willingness to innovate,
adopt new technologies, foster a propensity to trade, save and invest, and support a dynamic market
economy in the presence of secure property rights, mechanisms to safeguard economic transactions,
and pro-market policies, Opper [81]; North [82]. Imperfect institutions provide the most significant
explanation for the relative poverty of nations, Eggertsson [83]. Formal and informal institutions
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are closely related, and formal institutions such as educational policy affect workforce participation,
skill levels and a nation’s knowledge capital, Hanushek and Woessmann [84].
A significant body of research suggests that countries with effective institutions experience greater
economic and social development, foreign and local investment, and drive higher growth rates than
countries with ineffective institutions, Sala-i-Martin et al. [76]; Acemoglu, Aghion and Zilibotti [80];
Acemoglu, Johnson and Robinson [77]. Conversely, the characteristics of the administration of government
that most detract from an effective market economy include excessive bureaucracy in the form of long
delays to register a business or obtain visas for workers, red tape and overregulation, corrupt state
procurement practices, lack of accountability or transparency in government, and a non-independent or
corrupt judiciary, Handoussa [85]. A detailed analysis of the literature that examines the relationship
between institutions and development can be found in Jutting [86].
Effective institutions have been shown to influence the organization of production, reduce
transaction and production costs, provide an enabling environment for competition and information
flows, and play a central role in the way in which societies distribute the benefits and the costs
of economic development, North (p. 19, [82]). Acemoglu, Johnson and Robinson [77] argue that
institutions matter because they shape the incentives of key economic actors in society. Institutions
can improve a nation’s productivity and factor accumulation, Hall and Jones [87] and are a factor in
the rate of FDI inflows, Benassy-Quere, Coupet and Mayer [88]. Ho et al. [89] studied foreign direct
investment in Brazil, South Africa, Russia, India, China and Malaysia between 1977 and 2010 and
found infrastructure, economic freedom, interest rates and market size were important determinants
of inbound flows. Busse and Hefeker [90] show that government stability, law and order, government
accountability and quality of the bureaucracy are significant determinants of FDI. State support for
market-oriented institutions that encourage investment in physical and human capital, encourage
capital market development and permit capital transfers generally reduce investor concerns about
political risks such as state expropriation, unilateral withdrawal from long-term contracts, and the
enactment of discriminatory laws, taxes and regulations. The evidence suggests that nations with
effective market institutions generally invest more in infrastructure and human capital and will use
these factors more efficiently to achieve a greater level of income, North [78]; Jones [91].
The relationship between institutions and infrastructure development is different between Asia
Pacific countries in several respects. First, the nature of infrastructure requires that government
agencies and policies also play a central role in the planning and approval of projects and particularly,
the coordination of government agencies with overlapping jurisdictions. The coordination role of
the state assumes greater importance with federal constitutional systems and with nations in which
provincial and municipal administrations provide the greatest share of infrastructure services.
Second, infrastructure is not a stand-alone asset but a networked supply chain, the efficiency of
which depends on its weakest link, Williamson [92]. For example, a new port facility will operate to
the capacity permitted by the road, rail and other transport systems that service it. Investment in new
services requires complimentary investment and/or upgrading of support services. For government,
the challenges include sourcing the capital for basic infrastructure, long-term planning, coordination
of state agencies, and integrated approval and regulatory processes.
Third, institutions are essentially sui generis and endogenously determined by the political,
economic and social forces at work in each nation, Haggard [93]. Institutions that may prove effective
in one country may not prove effective in another and different approaches will lead to different asset
allocation decisions, Acemoglu, Johnson and Robinson [77]. There is also evidence that the role of
institutions may differ over time with factor-driven economies at relatively low levels of development
deriving greater foreign direct investment and infrastructure spending than countries further along
the development path, Regan, Smith and Love [72].
Fourth, the capacity of government to provide the capital needed for both economic and social
infrastructure is limited. Fiscal pressures, a reluctance to increase the tax burden and high levels
of public debt provide impediments to greater public investment in the future, OECD [43]. In 2015,
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public capital investment in OECD countries averaged 5% of GDP, which remains a benchmark for
industrialised nations, Stevens and Schieb [94]. As mentioned earlier, there are significant differences
between Asia Pacific countries with China (22.5% GDP), Malaysia (10.5%) and India (7.5%) contributing
more than the regional average of 6.4%, PricewaterhouseCoopers [14].
Private investment has increased in recent years to around 10% of public capital spending in
OECD countries and even greater levels in developing nations and is a policy option for government
to increase future infrastructure spending to around 7% of GDP. Private investment on any scale
requires new complimentary institutions such as new procurement policies, governance and contract
management/regulatory frameworks and agency capacity-building to develop the skills necessary for
managing this type of investment.
The role of institutions is to mediate the relationship between infrastructure investment and
output activity whilst providing the legal and incentive framework that encourages investment and
growth, Esfahani and Ramirez [52]. Incentives and the efficiency with which infrastructure is managed
over long-term incomplete contracts are drivers of national competitiveness. An additional factor
is the efficiency of infrastructure management. Hulten [95] has argued that it is not the quantity of
infrastructure that a government has but the efficiency with which it is used. The study compared the
growth experience of East Asia and Africa and found that over one-quarter of the differential growth
rates between the two regions could be attributed to the effective use of infrastructure resources.
More recent research collaborates this finding, IMF [18]. A comparative analysis of high and low
growth economies found that 40% of the growth differential was due to the efficiency effect making it
the most important factor in differential growth performance. Warner found public investment had
limited impact on long-run growth due in party to weak or circumvented project appraisal selection
and management procedures, Warner [96]; Gupta [97]. Moreover, efficient institutions are necessary to
manage the selection and efficient implementation of public infrastructure programs. Banerjee, Oetzel
and Ranganathan [98] examined a panel of 40 developing countries between 1990 and 2000 and found
that private participation in the sector is improved where the host country protects property rights and
runs an efficient bureaucracy. An earlier study of 83 developing countries between 1984 and 2003 made
similar findings and added political stability, law and order, internal and external conflict, corruption
and ethnic tensions as factors, Busse and Hefeker [90].
Brenck et al. [99] studied countries in central and Eastern Europe that were recent additions
to the European Union, and candidates for membership of the European Union and found a low
level of private infrastructure investment. The explanation for this was found to be an unfavorable
institutional environment. There is a view that the institutions most conducive to investment and
particularly private investment are those that support a market economy such as an established capital
market, satisfactory ratings in ease of doing business criteria, free movement of foreign exchange and
a judicial system with low levels of corruption and speedy determination of civil matters, Nabi and
Suliman [100]. Egert, Kozluk and Sutherland [71] examined the relationship between infrastructure,
growth and institutions in 26 OECD countries between 1975 and 2006. The study found that policy
frameworks with a robust decision-making process, rigorous investment evaluation and selection, and
which encouraged market competition were most appropriate for delivering growth and attracting
private investment.
Institutions also need to adapt to changes in economic development. What are appropriate
institutions today may not be optimal in the future and what works in one institutional context
may not work in another. Acemoglu, Aghion and Zilibotti [80] examined the dynamic properties of
institutions as countries transition from factor-based economies to greater innovation and technology
in which manufacturing and service industries assume a greater share of GDP. The willingness to
adapt institutions to new circumstances on the path to economic development explains the rapid
transformation of the high-growth economies of North and East Asia in the second half of the 20th
Century, Studwell [101].
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4. Capital Markets and Market Development
4.1. Capital Markets in the Asia Pacific
Infrastructure expenditure requires large sums of public and private equity and debt capital. In the
Asia Pacific, governments will generally provide the early-stage capital to progress a project through
to feasibility and business case stage of development. Financial assistance in the form of grants or
concessional loans is available for low-income countries from official development assistance agencies,
multilateral development banks, or under bi- and multilateral aid arrangements. Most infrastructure
projects are put to market as an open tender although a project may proceed as an unsolicited bid or
procured by direct negotiations with interested firms. Debt finance may be provided by government
borrowings, taxation, the reallocation of budgets, or with the issue of general purpose or project
specific public bonds. These may be issued directly by government or through government business
enterprises. In 2015, USD75 bn was raised with syndicated loans from regional and international banks
mainly for energy, transport and resources projects, PFI [13]. See Table 2. The majority of this debt
was raised by contractors and multinational investor companies operating under long-term supply
arrangements. While government may make an initial capital contribution or provide a subsidy to
the project, sovereign credit risk and political risk protection may be provided to project lenders by
multilateral investment guarantee agencies and development banks.
Table 2. Global and Regional Project Finance 2004–2008.
USD bn 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
Global 145 166 210 247 250 147 228 214 199 204 260
A-Pacific 36 25 39 45 71 57 99 92 92 64 72
% 24.8 15.0 18.5 18.2 28.4 38.8 43.4 43.0 46.2 31.4 27.7
Source: Project Finance International [13].
In 2015, most project finance was provided for projects in Australia, India, Taiwan, Korea,
Mongolia, Japan, Philippines, Singapore, and Malaysia. Around 75% of the finance provided was
sourced from the region with the leading arrangers from Taiwan (15.8%), Japan (15.4%), India (14.2%),
Australia (12.7%) and Korea (5.8%). See Table 3. The lending banks were resident in developed
capital markets with less than 5% lent from institutions outside the region, PFI (pp. 61–63, [13]).
While there is capacity within the region to provide the financing resources to meet the present
level of demand, the lack of depth and diversity of finance sources points to the need for capital
market development in Asian countries where opportunity exists to bridge the gap between high
domestic savings and entrepreneurs while reducing the outflow of Asian capital to foreign countries.
Market development enables government to finance deficits by issuing bonds, improves access to
capital, stimulates innovation in financial services and raises market liquidity and depth. A developed
market supports monetary policy and brings benefits to regional economies by reducing concentrations
of risk in the banking system and encouraging domestic consumption, ASIFMA [102].
Table 3. Sources of Asia Pacific Project Finance 2004–2015.
2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014
1 US UK US US Spain India India India Aust US US
2 UK Spain France UK US Aust Spain Aust India Aust Aust
3 Aust Qatar S Arab Aust UK Spain Aust US US UK UK
4 Korea US UK Spain Aust US US Russia UK India India
5 Qatar Italy Spain UAE India UK UK France France Korea Brazil
Source: Project Finance International [13].
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For infrastructure projects, market development improves access to long-term loans up to 85% of
project value and allows firms to manage interest rate and maturity risk associated with long-term
investment in capital-intensive assets, Ray [103]; Laeven [104]. Deep and liquid markets provide
better financing options for medium and larger businesses engaged in construction, engineering,
manufacturing, materials processing, and professional services. A large number of infrastructure
projects are delivered under consortium arrangements with opportunity for local firms to participate
in asset delivery supply chains and benefit from technology transfer. Participation in consortium
contracts will generally require local finance that is competitive in both its form and pricing to the
finance available to foreign and regional competitor firms. Developed markets also attract foreign
institutional and portfolio investors with flow-on effects that may improve capital market integration,
facilitate risk sharing, and lower the cost of capital, Laeven [104].
Capital markets in the Asia Pacific possess characteristics that distinguish them from capital
markets elsewhere in the world. The market is fragmented over many countries differentiated by
the size and structure of economies, the quality of institutions, population, level of urbanisation,
composition of intraregional and external trade, and the development of domestic debt and equity
markets (See Table 4). Deep, liquid and efficient capital markets are essential to continued economic
development in the region and significant reforms were adopted following the Asian financial crises of
1997 to develop local currency bond markets, partially liberalize domestic banks, float exchange rates,
improve trade openness and the integration of markets by removing barriers to foreign investment and
ownership, and capital controls, Park [105]; Rodriguez [106]. Central to these reforms was improved
regional cooperation, building greater depth into local markets, improved governance and initiatives to
standardize market transactions and reduce dependence on foreign currency debt, Gardiner et al. [107].
The region does not have a single authority such as the European Union to coordinate and harmonize
regional agreements and to drive capital markets reform. Most recent reforms were the result of
multilateral agreement and policy initiatives sponsored by a number of regional associations such
as the Association of Southeast Asian Nations and financial institutions such as Asian Development
Bank. The progress is remarkable given the economic and financial disparity between Asian states,
the traditional dependence on foreign trade and a historical record of resistance to transparency,
governance and shared information, ASIFMA [102].
Table 4. Capital Markets, Asia Pacific, 2014.
GDP % Domestic Bank Stock Exchange Bond Market
Credit Capitalisation On Issue
China 169.3 58.0 50.7
Hong Kong 236.5 1111.40 66.8
Indonesia 43.5 47.5 14.5
Korea (Rep.) 162.4 86.0 125.1
Malaysia 140.5 135.8 99.7
Philippines 55.8 91.9 36.9
PNG 51.0 97.1
Singapore 126.3 244.5 82.9
Thailand 168.6 106.3 70.5
Vietnam 113.8 24.7 22.6
Emerging Asia a 114.5 99.1
Emerging Asia 126.7 200.3 63.3
Australia b 165.9 88.6 8.7
Japan 373.8 95.1 220.6
Source: ADB Asia Bond Monitor 2014 [108], World Bank Database [109]. a Excluding Hong Kong; b Australian bond
market 80% of issues offshore.
The major sources of capital in Asia are local and international banks, stock markets and
Asian bond markets established in China, Hong Kong, Indonesia, Korea, Malaysia, The Philippines,
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Singapore, Thailand and Vietnam. In 2014, stock markets accounted for an average 98% of GDP and
domestic bank lending stood at 142.8% of GDP, World Bank [109]. The emerging East Asian local
currency bond markets stood at 58.4% of emerging East Asian GDP in June 2014 with USD7.6 tn of
outstanding bonds issued in China and accounting for 61.5% of the market, ADB [107]. Government
issues accounted for 60% of bonds outstanding although recent data indicate a growth trend in private
bonds, ADB [108]. See Table 4.
An analysis of government bond issues at 31 March 2015 shows that private bonds offered
slightly longer maturities than government bonds with 30.2% having a term of 1–3 years (33.7% for
government), 20.9% for 3–5 years (19.8%), 37.8% for 5–10 years (24.6%), and 11.1% (21.8%) for maturities
longer than 10 years, ADB [108]. (See Table 5a). Around 49% of private issues had maturities beyond
5 years compared with 46% for government. Around 94% of rated bonds carry investment grade
credit standing, which is higher than the 75% level for corporate issues. The credit standing and
liquidity of infrastructure bonds is generally more stable than with corporate bonds, Ehlers, Packer and
Remolona [49]. The term structure of bonds is important for financing infrastructure investment with
long term maturities necessary to match the cash flow characteristics of this asset class. See Table 5b.
Outstanding corporate bonds in 2014 were mainly for the finance sector (54%) and energy projects
(36.6%), ADB [108].
Table 5. Asia Bond Market 2015.
(a) Government Issued Bond Maturities, Q1 2015 %
1–3 Years 3–5 Years 5–10 Years >10 Years
China 35 22 30 13
Hong
Kong 47 21 21 11
Indonesia 15 12 28 45
Korea 40 19 21 20
Malaysia 25 26 32 17
Philippines 18 16 26 40
Singapore 24 20 33 21
Thailand 38 18 20 24
Vietnam 61 24 10 5
Total 303 178 221 196
Average 33.7 19.8 24.6 21.8
(b) Corporate Issued Bond Maturities Q1 2015 %
1–3 Years 3–5 Years 5–10 Years >10 Years
China 33 26 30 11
Hong
Kong 35 27 28 10
Indonesia 50 30 20 0
Korea 47 23 20 10
Malaysia 16 16 38 30
Philippines 16 26 50 8
Singapore 25 20 35 20
Thailand 35 20 34 11
Vietnam 15 0 85 0
Total 272 188 340 100
Average 30.2 20.9 37.8 11.1
Source: ADB 2015 [36].
A further source of finance is syndicated infrastructure lending provided by local and international
banks. In 2014, a total of USD71.7 bn in transactions was raised for projects in Asia Pacific or 27.6%
of global placements in that year. Regional banks provide a large but not dominant source of project
finance to the region and most lending is to the energy (38.8%), transport (23.8%) and oil and gas
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(21.2%) industry sectors, PFI [13]. Most finance is provided as loans with less than 10% structured as
corporate or revenue bonds.
Prior to the events of 2008, bonds accounted for an average 13.1% of project finance increasing to
24% in 2013 and 19.2% in 2014, PFI [13]. The exit of credit insurers from the market in 2007 had a much
greater effect in some sub-regions with Australia and New Zealand experiencing no infrastructure
bond finance activity after 2006 following six years of dominance, Infrastructure Australia [110].
The underlying BBB credit rating of most infrastructure bonds in the absence of credit insurance or
multilateral development agency support is an impediment to institutional and fund manager debt
participation with this asset group. Presently, the majority of infrastructure bonds are rated investment
grade compared with 41% of issues in North America and 21% in the European Community suggesting
good liquidity, low credit risk and rates of default, Ehlers, Packer and Remolona [49].
Several features of the Asia Pacific project finance market since 2007–2008 are the rise in
importance of regional banks and the tendency for a greater share of bank lending to be allocated
to home country projects where debt is mainly priced in local currency, PFI [13]. The gap in supply
created by the withdrawal of leading infrastructure lenders RBS, Credit Agricole, The Bank of Ireland,
BNP Paribas and Banco Santander from the Asia-Pacific market was met by growth in regional
lending and the acquisition of assets and operations of several European banks such as the Mitsui-UFJ
acquisition of the assets and operations of the RBS group in 2012. In the period 2010–2014, local banks
replaced European lenders as the leading providers of finance in the region, PFI [13].
Private investment over the past decade has mainly taken place in the telecommunications, energy
and transport industries, which will also account for around 65% of future investment requirements
in East Asia and the Pacific, Asian Development Bank and Asian Development Bank Institute [111].
Public private partnerships (PPPs) account for around 7.5% of investment mainly for economic
infrastructure. In most cases, investment in telecommunications and energy relies on user pay tariffs
for their revenue and may be regulated internally and/or externally by a government regulatory
agency. Investments in road and rail transport, social infrastructure and water projects derive revenue
from government availability payments and/or user pay regimes. These investment characteristics,
the maturity of national institutions, and the quality of macroeconomic management have a significant
impact on the manner in which infrastructure is financed in the Asia Pacific (PFI [13]).
4.2. Capital Market Development
The Asian economic crises of 1997 and subsequent monetary policy tightening in the United
States in 1999 had significant impact on Asian capital markets made vulnerable by highly regulated
banks, restrictions on foreign direct investment, limited availability of local currency bond markets and
the slow pace of market reform to smooth adjustment to tighter monetary conditions, Rodriguez [106].
Central to the crises of 1997 was the dependence of Asian governments on US denominated government
debt and many regional governments responded by floating exchange rates, granting greater autonomy
for central banks and in 2003, ASEAN + 3 members adopted the Asian Bond Market Initiative.
The rapid growth of the Asian regional economy in the two decades prior to the Asian financial
crises of 1997 had a significant impact on the major regional economies with exports driving the
rapid accumulation of foreign reserves and high domestic savings, Gyohten [112] (See Table 6).
However, domestic capital markets in many Asian countries were not prepared for the greater
levels of intraregional trade, investment and financial transactions that began to occur in the early
2000s and policies were quickly introduced to deliver improved financial flows and financial market
cooperation. Local capital markets provide a destination for domestic savings, facilitate more efficient
resource allocation, lower transaction costs, and raise the productivity of resources through invention,
innovation and technological progress, primary factors in stimulating economic growth, Todaro and
Smith [74].
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Table 6. Gross Domestic Savings, Asia Pacific, 2007–2014.
GDP % 2007 2008 2009 2010 2011 2012 2013 2014
Australia 26.2 26.5 28.1 26.6 28.2 28.4 27.3 26.8
Brunei 57.2 65.2 52.4 63.1 68.5 67.8 64.6 62.7
Cambodia 16.1 14.9 15.9 12.4 11.1 12.3 17.2 17.3
China 50.3 51.1 50.3 51.2 50.1 49.1 48.8 48.4
Hong Kong 32.1 31.2 29.7 29.8 28.0 26.4 24.6 24.0
Indonesia 28.1 31.0 31.7 35.8 36.5 35.4 34.3 34.4
Japan 24.3 22.8 19.6 20.7 19.4 19.0 18.3 18.1
Korea (Rep.) 33.7 32.9 33.2 35.2 34.5 33.8 34.1 34.5
Malaysia 43.3 43.8 38.1 39.3 38.8 36.5 34.5 34.3
Mongolia 38.3 29.1 27.5 32.1 36.3 33.5 30.7 29.4
Myanmar 14.9 17.4 15.8 32.7 37.0 36.6 33.7 32.8
New Zealand 24.9 22.5 22.3 22.6 22.3 22.1 24.4 24.1
Philippines 17.2 16.8 15.5 18.7 16.8 14.9 15.8 17.2
Singapore 53.9 51.3 51.2 54.3 53.7 52.6 52.2 52.1
Taipei 30.7 28.6 27.6 31.7 30.4 28.8 30.0 30.3
Thailand 33.4 30.6 30.0 30.9 28.5 28.9 30.1 30.7
Vietnam 26.3 23.5 25.7 27.4 27.7 29.6 28.4 27.9
Source: ADB (p. 237, [113]).
The Asian bond market is nine national markets located in China, Hong Kong, Indonesia, Korea,
Malaysia, Philippines, Singapore, Thailand and Vietnam. The market’s outstanding bonds in December
2015 were USD9105 bn of which USD5595 bn (61.4%) were government bonds and USD3509 bn
(38.6%) were private, ADB [36], a greater level of private bonds than exists in high-income countries,
Laeven [103]. There are considerable differences in size, tenors, yields, growth rate, the term structure
and the mix of public and private bonds outstanding in each market. In aggregate, year on year growth
in Asian bonds in December 2015 was 17.8%.
While the Asian Bond Market Initiative improved the depth and financing options in Asian capital
markets, the bond markets in the nine emerging Asia countries play a relatively minor role in the
intermediation of domestic savings. In December 2014, bonds outstanding accounted for 57.6% of
GDP, domestic bank loans 127%, and stock exchange capitalisation was 200%. While Asian capital
markets have made progress in local currency issues in the past decade, considerable differences exist
between countries with Korea’s outstanding bonds in December 2014 125% of GDP, Vietnam 22.6%
and Indonesia 14.5%, ADB [108].
It is claimed that recent capital market reforms have not been matched with the regulatory
change necessary to reduce concentrations of risk in the banking system, improve intermediation
between domestic savings and the mobilization of capital, and extend currency convertibility on
foreign exchange markets, ASIFMA [102]. Foreign holdings of outstanding local currency bonds stood
at 38% in Indonesia, 28% in Malaysia and 17% in Thailand, nearly all of which was in government
bonds. Foreign investment in the region’s bond markets is largely driven by yield and the economic
outlook of the host country, ADB (p. 11, [37]). While sovereign credit ratings provide a guide to foreign
investors, transaction costs in the Asia Pacific remain high and progress with multilateral agreement
for the harmonization of documentation and contract enforceability, common accounting and auditing
standards, improved corporate governance particularly disclosure and reporting requirements, central
clearing arrangements, insolvency laws, mutual recognition protocols, and common listing rules is
slow. These reforms are necessary for further market integration and market development in the
Asia Pacific, ASIFMA [102]. In addition to state reforms, studies also suggest that FDI is attracted
to growth economies with effective institutions. Jadhav [114] studied FDI in Brazil, Russia, India,
South Africa and China between 2000 and 2009 using a panel unit-root test and multiple regression
analysis and found that economic factors outweighed institutional and political settings in these
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economies. Market size was the primary driver of FDI although trade openness, the rule of law and
measures of public governance were statistically significant important environmental factors for FDI.
A deep and liquid bond market provides information to issuers and investors and informs policy
makers through market responses to monetary policy changes. A bond market provides competition
for the banking sector and offers a low-cost debt option to corporations with an investment grade
credit rating. Bonds are an important option for infrastructure finance offering greater flexibility
than project loans because of the scope to arrange tranches of various tenor, yield, currency and
security status to meet the particular risk appetite of investors. Capital market development is
important to facilitate the dispersion and management of risk, improve capital allocation, provide
competition for local banks and play a role in the future economic development of Asia’s emerging
economies. Stock markets facilitate the pooling of funds from dispersed savings and allocating
these to entrepreneurs offering the highest marginal product of capital, Bakaert and Harvey [115].
Efficient capital markets introduce market discipline (such as reporting and disclosure requirements,
independent monitoring and compliance with performance covenants), generate investor information,
and allow firms to better manage interest rate and maturity risk which is so important with long-term
capital-intensive assets such as infrastructure, Laeven [104]. A particular challenge for Asian markets
is further liberalization of foreign ownership and investment laws and achieving greater market
integration within the Asia Pacific area, Park [105]. In 2014, 53% of foreign direct investment flows to
the region were intraregional. In East Asia, most movement was between China and Hong Kong and
in Southeast Asia, FDI went to Indonesia, Philippines, Cambodia and Lao PDR, ADB [113].
Equity flows to the region between 2010 and 2014 were predominantly extra-regional with the
vast majority of flows in all of the sub-regions sourced from the US and the European Union with
around 21% sourced in Asia, ADB (p. 31, [113]). The sources of debt inflows to the region were widely
dispersed across a number of countries with the European Union (29.6%) and intraregional Asia (22%)
and accounting for half of aggregate flow. Most debt inflows go to China and Hong Kong (59%),
Singapore (16%), Philippines (15%) and Indonesia (5%), ADB (pp. 32–33, [113]). See Table 7.
Table 7. Foreign Direct Investment, Asia Pacific, 1990–2012.
GDP % 1990 1995 2000 2005 2010 2012
Australia 35.1 66.6 89.8 116.0 127.5 83.8
China 0.0 5.7 48.2 34.4 78.9 43.7
Hong Kong 108.4 210.0 363.1 381.9 472.2 421.9
Indonesia 7.1 32.9 16.3 28.5 47.7 43.2
Japan 94.1 68.8 66.7 103.6 74.6 61.8
Korea (Rep.) 39.0 32.5 30.6 80.0 99.5 96.5
Malaysia 110.4 250.7 124.7 126.3 165.8 156.2
Mongolia 0.0 1.9 3.2 1.8 15.2 10.5
New Zealand 19.4 50.0 35.9 37.7 49.4 45.7
Philippines 13.4 79.5 32.0 39.0 78.8 105.6
Singapore 88.2 168.4 159.5 248.5 156.5 142.8
Taipei 60.5 70.2 80.4 133.2 169.2 170.7
Thailand 28.0 84.2 24.0 70.8 87.1 104.7
Vietnam 0.8 17.6 21.1
Source: ADB (p. 268, [113]).
Capital markets primarily exist to meet public and private sector demand for capital. However,
continuing market development is necessary to provide the advanced financial services and risk
management instruments increasingly demanded by corporations competing in globalized markets.
The determinants of capital market development are well recognized in emerging economies and
include the scale of the domestic economy, macroeconomic stability, institutional frameworks, economic
freedom, interest rates, infrastructure, and the degree of openness to trade and foreign investment,
Anyanwu [116]; Genberg [117]; Laeven [104], although the relative importance of these factors
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are different between countries, Ho et al., [89]. In particular, foreign institutional investors favor
jurisdictions where regulations and trading rules permit quick settlement of trades, entry and exit
without restrictions and liberalized foreign direct investment (FDI) laws. Indeed, a correlation exists
between economic development and development of stock markets, public and private bond markets,
with the correlation strongest between economic development and the size of the private bond market,
Genberg [117]. Capital market development also induces growth in the banking sector suggesting
a high level of complementarity between stock, bond, and bank lending and a positive link between
capital markets and economic development in low and medium-income economies, Laeven (p. 8, [104]).
4.3. Asian Capital Market Integration
The Asia Pacific region maintains its position as the leader in global growth although both trade
and economic growth has slowed since 2014. Part of the reason for lower growth is the downturn
in traditional exports to North America, Australia and Europe, a structural readjustment away from
exports and investment overseas and toward consumption and services, and the impact of a slowing
market in China. Asia’s income elasticity of trade has declined from around 2.69 before the events
of 2007–2008 to 1.30% in 2014, suggesting that growth in trade is less for a given increase in GDP,
ADB [113]. At a time of reduced GDP growth, the data indicate the need for greater trade openness
with further reduction in non-tariff trade barriers and greater trade facilitation, ADB (p. 8, [113]).
Inbound FDI from within and outside the region increased by 26.3% and equity and debt flows
decreased by 20.1% and 59.4% respectively in the four years to 2014, ADB [118]. See Table 8.
While global FDI has fallen in recent years, Asia accounted for 40% of the global total in 2014
most of which went to East Asia and Southeast Asia. In recent years, multinational corporations
have assumed major importance in enhancing regional connectivity particularly in infrastructure with
firms such as Thailand’s Electricity Generation Authority making significant investment in energy
infrastructure in Lao PDR, Cambodia and Myanmar. Other financial inflows were split between equity
(24%), debt (17%) and bank lending (17%). Asia is also investing internationally more than other
regions accounting for 32% of the world total, UNCTAD [119]. Regional equity and bond investment
flows were strongest in East Asia (83.2% and 83.4% respectively) and the ASEAN + 3 groups of
countries (78.2% and 80.5%), ADB [118]; ASEAN [120].
The data confirm progress over the past decade achieving greater financial integration in the
Asia Pacific through policy initiatives such as the ASEAN Comprehensive Investment Agreement
in 2009, the ASEAN + 3 Chiang Mai Initiative on Multilateralization (CMIM) adopted in 2009 to
strengthen the ASEAN bank prudential framework by providing a multilateral currency swap fund
for member countries, and the Asian Bond Market Forum established in 2010. However, in most
sub regions such as the ASEAN + 3 countries, financial integration has been driven more by market
forces than multilateral agreement and structural reform is needed to the institutions exercising
policy coordination and oversight, the harmonization of capital market regulation, documentation,
governance and standardization of enforcement mechanisms remain an impediment, particularly in
bond markets, to improved depth, liquidity and diversity in bond markets, Laeven [104]; Ng [121].
De facto impediments also provide a measure of the differences between countries using criteria
such as time and cost of setting up a business, taxation expenses and transaction costs, OECD
(p. 150, [31]). See Table 9. A further weakness in many countries is the limited diversity of national
banking systems particularly in low-income countries and inflexible prudential and governance
requirements. Impediments include low levels of foreign ownership, limited competition, institutional
and infrastructure intermediation and lending, funds management and corporate advisory services
and access to risk management services such as over-the-counter (OTC) derivatives. OTC derivatives
trade in 2015 was USD320 tn with foreign exchange accounting for around 70% of transactions.
Asian regulators are moving toward the adoption of central clearing- houses, which can reduce
counterparty risk on this group of transactions. However, there is considerable fragmentation in the
market, which may affect liquidity in adverse market conditions, Gardiner [107].
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Table 8. Growth in Intra and Inter-Regional Trade and Capital Flows, Asia Pacific 2011–2014.
Intra-Subnational
Trade
Equity FDI Bonds
ASEAN + 3 & Hongkong 17.9 85.6 13.0 45.5
East Asia 13.6 58.0 9.0 35.5
Southeast Asia 7.6 17.7 11.1 24.2
South Asia 0.3 0.6 0.5 5.2
Inter-Subnational
Trade
Equity FDI Bonds
ASEAN + 3 & Hongkong 4.0 5.1 6.5 10.7
East Asia 3.1 7.0 7.6 18.2
Southeast Asia 34.5 31.6 23.6 44.2
South Asia 7.5 22.5 28.6 30.0
Total Regional
Trade
Equity FDI Bonds
ASEAN + 3 & Hongkong 78.2 9.3 80.5 56.2
East Asia 83.2 35 83.4 53.7
Southeast Asia 57.9 50.7 65.2 68.4
South Asia 7.7 23.1 29.1 35.2
Asia 20.5 52.6 18.7 55.6
Rest of World
Trade
Equity FDI Bonds
ASEAN + 3 & Hongkong 78.2 9.3 80.5 43.8
East Asia 83.2 35 83.4 46.2
Southeast Asia 57.9 50.7 65.2 46.3
South Asia 92.3 76.9 70.9 64.8
Source: Asian Development Bank [113]. ASEAN 3 is Brunei, Cambodia, Indonesia, Lao PDR, Malaysia,
Philippines, Myanmar, Singapore, Thailand and Vietnam + China, Korea, and Japan. Growth in Regional Financial
Flows 2010–2014.
Table 9. Indicators for Establishing and Operating a Business, Asia Pacific, 2015.
WEF Index ADB ADB Fraser
Ease of Business Cost to Establish Time to Establish Index
a b c d
Australia 4.8 0.7 3 6.7
Brunei na 10.4 101 7.1
Cambodia 4.2 139.5 101 5.2
China 4.4 4.0 12 6.3
Indonesia 4.5 21.1 53 6.1
Japan 5.2 7.5 11 6.3
Malaysia 5.4 7.6 6 7.4
Myanmar 3.7 176.7 72 5.0
Philippines 4.3 18.7 34 6.7
Singapore 5.6 0.6 3 7.8
Thailand 4.7 6.7 28 6.3
Vietnam 4.2 7.7 34 5.3
Note: a. World Economic Forum [122]. Scale: 7 is highest. Table 6 (p. 18). b. Key Indicators for Asia and the Pacific
2015, Table 8.6 (p. 351); GNI%. 2014 year data. c. As for c. Days. d. Gwartney, Lawson and Hall, Indicator 5C [123].
Scale: 1 is lowest, 10 the highest.
A measure of relative market development for global economies is undertaken each year by
a number of international institutions including the Fraser Institute and the Competitiveness Index
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published by the World Economic Forum (WEF). The WEF survey of capital market development
includes indicators for the availability and affordability of financial services, access to financing via the
equity market, availability of bank and other loans and venture capital, the regulation of securities
exchanges and soundness of banks. Data for year 2010 and 2015 show little progress in this indicator
for the region’s emerging economies from an average 4.04 in 2010 to 4.10 in 2015 while the full sample
averages were 4.65 for 2010 and 4.71 for 2015, WEF table 6 [122]. See Table 10.
Table 10. Capital Market Development Indicator 2015.
2010 2015
Australia 5.45 5.41
China 4.28 4.30
Hong Kong SAR 5.85 5.91
Indonesia 4.23 4.45
Japan 4.61 4.98
Korea (Rep.) 3.99 3.81
Lao PDR na 3.69
Malaysia 5.34 5.60
Mongolia 3.07 3.22
New Zealand 5.23 5.73
Philippines 4.04 4.37
Singapore 5.76 5.84
Taipei 4.63 4.91
Thailand 4.43 4.61
Vietnam 4.21 3.77
Source: WEF Competitiveness Report table 6 [122]. Score based on availability and affordability of financial services,
financing via local equity market, access to loans, venture capital, regulation of securities exchanges and soundness
of banks.
5. Capital Market Development and Economic Growth
A strategy of ASEAN, the Asia Pacific Economic Cooperation forum and the East Asia Forum in
the past decade has been improvement in the integration of capital markets in the Asia Pacific region
the focus of which has been the relaxation of foreign ownership and investment rules and greater
openness for capital movements. However, as explained above, structural reform has not matched
market development in many of the transitional economies in the region, the pace of regional market
connectivity has been slow and significant challenges remain including the low rate of conversion of
domestic savings to capital market supply, improved intermediation to raise growth in intra-regional
trade, improved capital market innovation and overcoming institutional resistance to greater levels of
transparency and governance, ASIFMA [102].
The importance of capital market development in the region cannot be understated. The literature
identifies an association between capital market development and economic growth, Zhuang et al. [124]
although as with other drivers of growth, such as public investment, there is evidence of two-way
causation in the association, Robinson [125]; Acquah-Sam [126]. Research using cross-country data and
advanced econometric techniques confirms that countries with efficient capital markets experience
stronger growth than those that do not, King and Levine [127]; Levine [128]; Zhuang et al. [124].
However, this does not occur in isolation and the strength of the association is determined by
a number of endogenous conditions of which the most important is effective institutions which
have been shown to influence the organization of production, reduce transaction and production
costs, provide an enabling environment for competition and information flows, and play a central
role in the way in which society distributes the benefits and the costs of economic development,
North (p. 19, [82]). Acemoglu, Johnson and Robinson [77] put the case that institutions determine
the incentives of key economic actors in the economy. Institutions may also improve a nation’s
productivity and factor accumulation, Hall and Jones [87], and research shows that government
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stability, law and order, accountability and the quality of the bureaucracy are significant determinants
of foreign direct investment, Busse and Hefeker [89]. Institutions also play an important role by
providing prudential supervision of banks and non-bank financial institutions, Lin [129], corporations
and securities regulation, accounting and audit standards, and laws dealing with insolvency and
compliance with capital market trading rules, Stiglitz [130]; Zhuang et al. [124].
The association is also affected by the relative level of development of capital markets,
Alfaro et al. [131]; Azman, Law and Ahmad [132]. Alfaro et al. [131] used cross-country data between
1975 and 1995 to show that countries with well-developed financial markets gain significantly from
FDI providing an explanation for the high share of FDI that flows to developed economies, ADB [108].
FDI has also been shown to have a positive and statistically significant effect on economic growth in
developing countries, Levine [128]; Agenor and Montiel [133]; Zhuang et al. [124]; Alfaro et al. [134].
However, capital market development is not an even process across developing countries and is
affected by financial intermediary development, Beck, Levine and Laoyza [135], stock market liquidity
and banking sector development, Levine and Zervos [136], and given levels of economic development,
Mavrotas and Son [137].
Capital markets provide benefits for government and the private sector in emerging economies
by enabling the trading, diversification and management of risk, Levine [128]; provide capital for
infrastructure investment, Claessens and Feijen [138]; provide information and liquidity for investors
and facilitate capital market integration, Bekaert and Harvey [115] and provide an entry point for
institutional investors, Economic and Social Commission for Asia and the Pacific [139]. Well-developed
capital markets may provide greater flexibility to manage debt maturity and currency risk, and provide
more efficient risk allocation with downstream impacts for economic and social development. It is
therefore an integral policy option for government in developing and transition stages of development
as part of wider reforms designed to improve trade, economic openness, and the effectiveness of
government’s fiscal, monetary and exchange rate policies.
Domestic capital markets enable government to issue bonds to finance fiscal deficits, harness
domestic savings, and reduce dependence on foreign borrowings carrying exchange rate risk.
Long-term bonds provide a benchmark for pricing long-term debt and inform monetary policy by
providing a yield curve and information to assist the conduct of monetary policy.
For government, capital market development assists macroeconomic stability by enabling
government to finance deficits with local currency bond issues, by helping to bridge the gap between
savings and investment, and providing instruments for management of monetary policy. Diversified
capital markets may also improve the efficiency of capital allocation and facilitate greater dispersion of
unsystematic risk in the economy. For local firms, capital markets provide options for the long-term
finance, lower cost of capital and more options for the management of interest rate and maturity
risk with long-term and capital-intensive assets such as infrastructure. For investors, local markets
bring liquidity, market access, assist portfolio diversification and provide information about their
investments and the market not otherwise available to private investors. Capital markets in emerging
economies are an important institution and one that is positively associated with measures of economic
development, Nowbutsing and Odit [140]; Laeven [104].
Capital markets also remove investor and borrower dependency on banks by introducing
competition and providing alternatives for institutional investors. From an institutional perspective,
market development also introduces market discipline at two levels. Firstly, reforms to improve
regulation and oversight of corporations in matters of corporate reporting, disclosure, and governance.
Moreover, strategies to improve connectivity between markets, countries and regions requires
coordination of regional regulatory frameworks and standardization of compliance requirements
such as common accounting, documentation and liability standards, listing rules, margin requirements
for e-trading and centralized clearing arrangements. Secondly, project finance for infrastructure projects
permits lenders to impose and enforce covenants under loan agreements such as loan security and
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debt service coverage ratios, reporting and disclosure requirements, and step-in rights in the event of
breach of loan covenant by the borrower.
Laeven [104] identified a positive correlation between market development and the size of the
banking sector, bond and equity markets. Market sophistication in the form of over-the-counter (OTC)
interest rate and foreign exchange risk management instruments are more effective in the presence of
a large bond market, financial openness and large volumes of external trade, Mihaljek and Packer [141].
Development of markets is also correlated with FDI flows which also have been shown to make
a contribution to an economy’s long-term growth rate, Agenor and Monteil [133]. Financial market
development in the presence of trade openness is associated with technical innovation and wider use
of financial derivatives for interest rate and currency risk management, Zhuang et al. [124].
Unlike other regional capital markets such as North America, Australia and New Zealand, and
the European Union, as noted elsewhere, no single Asian authority is positioned to drive, coordinate
and provide a road map for structural market development and greater uniformity in capital markets,
suggesting the roadblocks to market development must be addressed under the regional economic,
trade and financial market organizations of the region including the Association of Southeast Asian
Nations (ASEAN) and the various economic and trade forums of the region including Asia Pacific
Economic Cooperation, the Asia Economic Forum and the East Asia Forum.
6. Conclusions
The Asia Pacific region is one of the world’s largest and the fastest growing regional economy
in the world, a position it has held for over a decade. Adequate and efficient infrastructure is
a fundamental requirement of a well-functioning and high-growth economy. Infrastructure provides
the networks that facilitate trade and exchange, increase output capacity, reduce congestion, improve
productivity, and lower public and private transaction costs. Forecasts by the Asian Development Bank
and others suggest the region is facing an infrastructure investment gap and while private investment
has helped meet the shortfall since the financial crises of 2008, government continues to plan, finance
and operate most public infrastructure. Faced with the constraints of a low revenue base, high levels of
national debt, and tight fiscal position, opportunities exist for national governments to make wider use
of new infrastructure finance methods including asset recycling, wider use of revenue and tax-exempt
bonds, and increasing private participation. This should also involve developing local capital market
capacity to supply the specialized long-term finance and lender discipline that opens access to local
firm participation and enables smaller projects to be financed in local currency.
A further challenge for sustainable growth is investment in economic and social infrastructure
and ensuring greater regional collaboration to improve cross-border supply chains and foster growth
in regional trade. Deep, liquid and efficient capital markets are considered essential to continued
economic development in Asia and with appropriate intermediation pathways, can provide new
sources of public infrastructure capital.
A review of the economic growth literature identifies positive and significant associations between
infrastructure investment, capital market development and economic growth. Contextual factors the
influence the effectiveness of these associations are the quality of a nation’s institutions and both the
amount and direction of foreign direct investment. A review of the literature suggests capital market
development, regional integration and investment in infrastructure is an important source of growth
in Asian Pacific countries. It is the objective of this review to build a case for further research work
with a regional focus to better understand the strength and resilience of the relationship between
infrastructure, capital markets, institutions and economic growth.
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